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Abstract 
 
Maternal mortality is one of the major challenges in reproductive health in Nigeria. 
Approximately two-thirds of the women (three-quarters in rural Nigeria) deliver their babies 
outside of health facilities and without medically skilled birth attendants. Communication and 
education are vital since so many births take place outside formal healthcare environments, 
and the high mortality rate suggests there is potential for progress, which can supplement 
Nigerian government efforts. The purpose of the study was to elicit lay knowledge and 
interpretations about the major components of the problem as part of a wider mental models 
study aimed at improving risk communication. These knowledge and perceptions were 
elicited through semi-structured interviews with women of childbearing age (15-49 years). 
Interviews were analysed to evaluate common themes that will be used to model lay 
perceptions for comparison to the expert mental model as part of the wider method. The 
emergent themes will be presented and discussed in the context of the identification of 
important gaps in knowledge and misperceptions that have the potential for development of 
improved risk communication. 
Keywords: Communication; mental models; maternal mortality; perception 
Introduction 
Nigeria is the most populous country in Africa with approximately 171 million people and 
land mass covering an area of 923 768 km
2
. It has one of the highest maternal mortality rates 
(MMRs) in Sub-Saharan Africa (Achem & Agboghoroma, 2014).  
The MMR in Nigeria is estimated to be between 560 and 704 per 100,000 live births with 
40,000 maternal deaths recorded in 2013, indicating that Nigeria is yet to meet the United 
Nations Millennium Development Goals (MDG5) (Achem & Agboghoroma, 2014; Dinyain 
et al., 2014; Fapohunda & Orobaton, 2013).  Maternal mortality is more than double in rural 
areas compared to the cities (828 vs. 351 deaths per 100,000 live births, respectively), perhaps 
because more women deliver their babies outside health facilities and without skilled birth 
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attendants
1
 (two- thirds and three quarters respectively) (Okereke et al., 2013; Shiffman, 
Okonofua & Ved, 2006).  
Understanding of the determinants of maternal mortality is a difficult task, as it is 
influenced by different categories of conditions, such as cultural, economic, biological, 
demographic, clinical conditions, availability and accessibility of health services (Hussein & 
Fortney, 2004; McCarthy, 1997). However, the development of interventions and consequent 
reduction of the burden of the issue is dependent on understanding the contributory causes 
and factors (Ameh, Adegoke, Pattison & Broek, 2014). Many of these risks can be addressed 
by actions from the women and key stakeholders, highlighting the usefulness of risk 
communication, education and awareness for saving lives. Agan et al. (2010) suggested the 
urgent need to inform the public on maternal health issues through the media, community 
associations, churches and community leaders. Galadanci, Idris, Sadauki & Yakasai (2010) 
reinforced the need for communication strategies and also opportunities for dialogue between 
low-level health care workers and senior health managers. Communication and advocacy 
should transcend all levels of governance including local government levels where officials 
may be unaware of the extent of reproductive health problems (Adinma &Adinma, 2011). 
This dialogue should lead to improvements in policy implementation, and acceptance of new 
systems and maintaining morale. However, the success or failure in reducing the MMR in 
Nigeria ultimately lies with intervention from the government and willingness to implement 
policies (Cooke & Tahir, 2013). Interventions tend to work based on the acceptance of the 
public to them and the willingness of the audience to implement individual changes 
(Campbell, 2003). 
                                                 
1
 The terms ‘skilled birth attendants’ and ‘nurses’ as utilised in this paper refer to health care workers 
who have been medically trained and government approved to assist in the process of pregnancy 
and childbirth. 
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Individuals use a mental model to make sense of their environment, which assists their 
interpretive process by enabling them to screen information in order to prevent overload and 
intolerable levels of uncertainty towards behavioural choices (Klimoski & Mohammed, 
1994). These mental models are fragmentary beliefs and perceptions, formed over time 
through phenomena, interactions and society (Morgan, Fischoff, Bostrom & Atman, 2002). 
Perception and belief of citizens should play an important role in the fight to reduce maternal 
mortality. Evans (2013) and Chiwuzie & Okolocha (2001) showed that traditional beliefs and 
practices contributed to the deterioration in health of pregnant women and concluded that 
socio-cultural and other extra medical/hospital factors are important in determining maternal 
mortality. The realisation of the importance of women as change agents led to the selection of 
a risk communication methodology called the Mental Models Approach (MMA), which 
develops communication tools based on the differences between the mental models of the 
expert community and those elicited from the target audience (Vari, 2004). MMA provides a 
structured process for eliciting expert understanding of risk phenomena and then tests the 
knowledge in the target audience with the aim of passing on relevant messages and dispelling 
misconceptions (Morgan et al., 2002). 
The current study was carried out in response to the need for additional empirical 
studies within the maternal health field that assess how different stakeholders think, make 
decisions and engage each other. This paper thus presents results from the evaluation of lay 
perception of Nigerian women of childbearing age in Rivers State, which will provide a basis 
for mapping against the expert mental model reported elsewhere (Oyibo, Weller & Watt, 
2016) and future development of a communication protocol. 
Methods 
This is the second step in a larger project, which uses the MMA to explore the subject of 
maternal mortality and develop risk communication tools (Morgan et al., 2002). MMA has 
 5 
four phases (Figure 1), of which the second is reported here.  Implementation started with the 
production of an expert mental model, which involved the identification of, and relationship 
between, key variables related to maternal mortality (Oyibo et al., 2016), followed by the 
elicitation of lay participant knowledge.  
Data were collected via semi-structured interviews with 37 public participants (women 
of childbearing age, 15-49 years), selected from rural and urban regions of Rivers State 
(MMR: 889 per 100,000 live births) to represent the target population (RSMOH, 2010). This 
sample size was chosen because after about 20 interviews few new concepts or ideas emerge 
(known as data saturation (Morgan et al., 2002)). The interviews lasted for 30-40 min and 
were conducted in religious houses, community centres, hospitals and participant’s homes. 
This process aimed to identify important beliefs, attitudes and perceptions, leading to the 
development of concepts as a baseline for a questionnaire for phase 3 (see figure 1), which 
tests the frequency and prevalence of these concepts in a larger sample of the target group. 
The women were asked open-ended questions designed to cover specific interest areas 
derived from the expert mental model creation (phase 1), and including prompts that covered 
general knowledge of the topic, risk assessment and management, risk communication, 
maternity service utilisation and impact of maternal mortality. A typical interview began with 
a basic general question such as: ‘Tell me what you know about women dying during 
pregnancy and childbirth’, and was conducted in English and Pidgin English and the 
participants’ native dialect as appropriate. They were manually transcribed verbatim, coded 
and analysed thematically, which led to the construction of subthemes and themes. 
Results and discussion 
Following data analysis, the main concepts that emerged from the data were grouped into 
seven key themes.  
                              (Insert Figure 1 about here) 
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Compassion and skill of workers 
Maternal health care and attendance of antenatal classes have been recognised as major 
influences on improving a wide range of health outcomes for pregnant women and infants 
(Omer et al., 2014; Dibaba, Fantahun, & Hindin, 2013; Moore, Alex-Hart & George, 2011; 
Dairo & Owoyokun, 2010). However, the women frequently spoke about the lack of 
adequately skilled workers in the hospitals, and of misappropriate patient management:  
‘You find the nurses1 shouting for someone and hallaring (screaming) when you 
are complaining that this is the way am feeling, the nurses would not care, they 
have this nonchalant attitude and don’t know what they are doing, so it angers me’ 
(Justina, 41 years old, urban, graduate, self-employed) 
The attitude of health care workers has previously been shown to be a limiting factor 
on the utilisation of health facilities (Olayinka, Achi, Amos & Chiedu, 2014; Diala, Pennas, 
Choi & Rogers, 2012), for example pregnant women’s usage of malaria prevention and 
treatment services provided by the government was highly constrained by perception of a 
rude and unfriendly healthcare worker attitude, although the women understood the 
advantages of such services (Diala et al., 2012). In a study carried out by Moore et al. (2011) 
in Rivers State, out of 112 women interviewed, 70.8% attributed their underutilisation of 
health care facilities to the unfriendly attitude of the staff. Further analysis in the current study 
showed that many of the women established a link between the attitude of the health care 
workers and the socio-economic/ financial status of the patient. 
‘With money you will be taken good care of because even the government 
hospitals, they are very nonchalant. They see government work as normal work 
but if you can afford a good private hospital they will not allow their workers to 
mess up nurses will sit up, they give you attention, so you pay for it’ (Ethel, 30 
years old, urban, Masters, employed) 
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It was presumed that the richer the patient the better the treatment and vice-versa.  
This finding is corroborated by Omer et al. 2014, who reported that women were treated 
badly by workers especially if they were poor during antenatal care in Nigeria. Discrimination 
between the poor and rich at health care facilities was also noted by Moyer, Adongo, Aborigo, 
Hodgson & Engman (2014), with nurses more likely to treat the families with money more 
attentively and ignore the family without money. Despite the link between low financial status 
and poor treatment by nurses being shown, the nonchalant and uncompassionate attitudes 
were not only identified by the poor or rural women, this was also a concern for the rich 
interviewees. This may be attributed to the inadequacies in the skill set of the workers, many 
of whom seem to lack empathy, which is a desired skill the pregnant women would want to 
see in their nurses. Empathy is a major component in comprehensive nursing care and has a 
palliative and possibly healing effect on the patients (Baillie, 2014; Kelley & Kelley, 2013). 
The limited numbers of skilled health workers especially in the rural areas of Nigerian have a 
negative impact on utilisation of health care services (Abimbola, Okoli, Olubajo, Abdullahi, 
& Pate, 2012).  
Native midwives/community influence 
The interviewees showed a level of trust for native midwives
2
 based on their previous success 
rate and referrals. Native midwives give the pregnant women herbal medicines for their well-
being, although these herbs have not been researched scientifically for their potency, 
properties, toxicity and usage levels:  
                                                 
2
 The terms ‘native midwives’ and ‘spiritualists’ as utilised in this paper, refer to individuals who are 
not medically trained and government approved to assist in the process of pregnancy and 
childbirth.  
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‘I like them (native midwives), somebody was booked for operation and she ran to 
those local women, and they prepared herbs, when she took the herb the woman 
was massaged by an Ijaw woman and the person never undergone any operation 
she delivered safely’ (Jane, 41 years old, rural, secondary school, homemaker) 
Some of these practices are seen by western medical practitioners as risky to the 
mother and baby, for example when deliveries occur under unhygienic conditions and native 
midwives apply a mixture of substances (ash oil, spices, herbs and mud) to the baby’s 
umbilical cord stump (Obuekwe & Obuekwe, 2013). 
One of the practices that stood out in this study was native massaging of the pregnant 
women’s belly, in some cases to change the baby’s positioning to a more favourable one: 
‘In native homes are spiritualist and native midwives, they give herbs, they use 
their hands in pressing stomachs like how doctors use thermometer to check 
people, the women use their hands to know the direction and sex and maintain the 
shape of the baby, so through all those things sometimes it works’ (Justina, 41 
years old, urban, graduate, employed) 
Further enquiry around the native massage process shows that the process bears a 
resemblance to a medical process called ‘external cephalic version’ (ECV), a well-established 
procedure in Western medicine involving application of gentle pressure to the pregnant 
woman’s abdomen in order to turn the foetus (Rosman et al., 2014). However, De Hundt, 
Veldel, de Groot, Mol, & Kok (2014) and McCarthy et al. (2014) identified that women who 
underwent the ECV procedure during a breeched pregnancy were at an increased risk for 
caesarean delivery and instrumental vaginal delivery. It therefore could be inferred that when 
these procedures are carried out by native midwives, whether or not they have the appropriate 
skills, they do not have the facilities in their native locations to carry out an urgent procedure, 
such as if the woman needs urgent caesarean section.  
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Previous research (Olusanya, Inem, & Abosede, 2011) has revealed a clear negative 
correlation between skilled attendants at birth and MMR (Stanton et al., 2001). The 
implication of the current study is that the usage of native midwives is not to be totally 
condemned as it is intricately intertwined in the fundamental practices of the community 
across generations, but instead they should be trained and incorporated into the country’s 
health system. Native midwives can be useful in health outreach and communication and can 
serve as a point to encourage women to go to health centres for preventative care 
(Sumankuuro, 2014). 
Folklore 
Culture has been identified as having a direct influence on mother’s health care behaviour 
(Evans, 2013). For example, there are different types of food taboos, and recommendations 
passed down generations amongst the different cultural groups. Findings from this study 
indicate that there are several folklores prevalent in Rivers State about pregnancy and 
childbirth, which corroborates  Chukuezi (2010), and Okafor (2000),  who reported that 
Nigeria still has many folklore beliefs, which may lead to delay in the referral of 
complications to hospitals. One such folklore concerns foods, which are to be avoided by the 
pregnant women because it is believed that they could be harmful:  
 ‘My mother advice me not to eat snail or the child will be bringing out saliva, and 
if you are eating don’t bend your head because if you bend your head the thing 
will disturb the baby in you’ (Bridget, 45 years old, rural, secondary, employed) 
Food taboos may lead to deprivation of certain vitamins and minerals and could be 
associated with anaemia. Rogo Oucho, & Mwalali (2006) and McCarthy & Maine, (1992), 
also showed that poor nutrition causes anaemia, which decreases the chances of the mother 
surviving obstetric haemorrhage. However, there is evidence in some developing countries, 
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including those without adequate technical support, that certain foods are restricted to avoid 
large babies and consequent difficult labour process for the mother (Nichter & Nichter, 2009; 
Lefeber & Voorhoever, 1997).  
Folklore is not just only about food taboos, it refers to cultural expressions, like 
legends, myths, festivals and beliefs (Magdalenic, 2010). This study identified several other 
cultural beliefs that have been passed on to generations. For example  
‘Okay, you shouldn’t cross anything tied like let me say yam if they tied yam 
together you shouldn’t cross over it that the placenta will tie the child in the 
womb’ (Stella, 38 years old, urban, graduate, self-employed) 
Traditional beliefs and practices have been known to contribute to the maternal health 
outcome of pregnant women (Chiwuzie & Okolocha, 2001). However, the traditional beliefs 
that were identified in this research were not generally deemed to be harmful to the women or 
to present an urgent risk to the pregnant women, so therefore more emphasis was placed on 
the traditional practices. 
Poor awareness/lack of information 
It is the central premise of the current study that it is likely that the provision of vital 
information on the prevention of maternal mortality will lead to a significant drop in the rates 
seen in Nigeria (Igberase, Isah & Igbekoyi, 2009), supported by other studies advocating a 
community participation and mobilisation approach (Findley et al., 2014; Uneke, Ndukwe, 
Ezeoha, Urochukwu, & Ezeonu, 2014; Igberase et al., 2009). It was therefore interesting to 
see this position endorsed by some participants: 
‘The government need to create awareness not just in the township (urban), they 
should move to the rural areas and come and tell us the bad things that happens 
during pregnancy and what we can do’ (Blessing, 40 years old, rural, secondary 
school, self-employed) 
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Two major components that play a vital role in assuring informed choice of family 
planning and reproductive health behaviours are communication and decision-making 
(Oladeji, 2008). For example, there are prodromal signs and symptoms associated with pre-
eclampsia (Adamu, Tunau, Hassan, & Ekele, 2014), knowledge of which may hasten the 
identification of danger thereby increasing the chances of survival. This was one area where 
misperceptions and gaps in knowledge were identified, such as the assumption that illness is 
malaria: 
‘Sometimes if am feeling sick somehow, I just think its malaria because these 
days mosquitoes are always biting me. So I just go to the chemist and buy malaria 
medicine and treat myself’ (Briana, 35 years old, urban, secondary school, 
unemployed) 
Self-medication may be pervasive and even recommended for treatment of minor 
diseases, but due to the potential negative outcome of this practice (Befekadu, Dhekama, & 
Mohammed, 2014), it was suggested (Anyanechi & Saheeb, 2014) that the process be 
eradicated or reduced to the minimum through health education and enlightenment 
campaigns. Adeusi, Adekeye, & Ebere (2014) stressed the urgency in the appropriate health 
education of the women, to enable them make informed health decisions regarding their 
health and that of their children. 
Religion and belief  
Pregnancy and religion are fundamentally intertwined in the lives of the women in this study, 
with the pregnancy process frequently being seen to be controlled by supernatural powers. In 
Nigeria, religion is an important component of the citizen’s lives, with a mainly Christian 
south and an Islamic north (Holter, 2014). Many of the women interviewed attributed 
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complications and death to the influence of evil forces, witches and wizards
3
 (Ogujuyigbe & 
Liasu, 2007): 
‘The evil forces and enemies they will want to kill you, because they feel that a 
pregnant woman is weak in prayers, and that’s the right time to hit. That is why 
we go to church to give birth and pray instead of hospital’ (Kelly, 45 years old, 
urban, masters, employed) 
Due to the fear of attack by the evil forces, the women have advised themselves and 
future mothers to be vigilant in prayers and identify their ‘Pharaohs4’ before it is too late: 
‘I want to hit the nail on the head they are pharaohs in every family, monitoring 
children of God not to stand, they know successful babies because Devil has eyes. 
They use microscope to find out what is in the womb but if you are strong in the 
Lord the devil will not work’(Zoe, 42 years old, urban, secondary, self-employed) 
This may imply that some of the women consider the church to be a haven for spiritual 
protection against the “Pharaohs”, and the handiwork of witches and wizards, to the extent 
that many of the women prefer church deliveries: 
‘It is only God that can help someone, just like the doctors say we treat, and God 
heals. The only person that knows the right way to prevent something is God so to 
give birth in church is good sometimes’ (Justina, 41 years old, urban, graduate, 
self-employed) 
                                                 
3
 Witches and wizards: Interviewees referred to these as evil forces capable of inflicting pain and 
causing death, a relatively common usage in Nigerian Christianity. 
 
4
 Pharaohs: a bad character likened to the Pharaoh in the Old Testament that held the Israelites captive 
(Book of Exodus). 
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Decline in government health provisions/responsibility 
A key component of successful health systems has been identified as effective governance 
(Ciccone, Vian, Maurer, & Bradley, 2014). Over the past two decades, Nigeria has made 
some progress in the reduction of MMR (Cooke & Tahir, 2013), but the majority of the 
interviewees attributed maternal death to the irresponsibility of the government. The women 
frequently reported negative emotions to the subject and towards the government, who they 
feel has abandoned its citizenry for corruption:   
‘That the government should help us in bringing nearby health centres, clinics 
where at least all these trained doctors who can take care of all these women will 
work, so they can assist them fine’ (Rachael, 26 years old, rural, secondary 
school, homemaker) 
Availability of such health infrastructure is just one component of the issue with the 
women also citing transportation as a barrier and the ambulance system ineffective:  
‘When I dey deliver for house, not for hospital because na night time labour dey 
worry me too much and that time we no get motor, and no ambulance, so I no go 
fit carry leg, me and my husband ‘ (Sarah, 39 years old, semi-urban, secondary 
school, unemployed) 
It has become clear from this research and other studies (Olayinka et al., 2014; 
Thomas & Taiwo, 2014) that the provision of adequate knowledge and easily accessible 
health care services at a reasonable cost will increase the utilisation of health services by the 
women. A relationship between transport cost and usage of family planning services has been 
studied (Etukudo & Ben, 2014) and transport cost was discovered to be an important barrier 
in limiting access and usage of family planning services which is important because 
prevention of pregnancy is an effective form of primary prevention of maternal mortality 
(Olayinka et al., 2014; Campbell et al., 2006).  
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Conservatism: Tradition and wilful blindness 
The customary practices and knowledge from previous generations play a major role in the 
health-seeking behaviour of these women: 
‘So many of our native midwives have inherited the gift from their mothers, so we 
trust them to treat us, just like our mothers have been surviving in the past the 
same way’ (Nancy, 29 years old, rural, primary, homemaker) 
 Interventionists advocate for societies to change some of these traditional 
practices in order to improve the maternal survival rate during pregnancy (WHO, 2003). 
Furthermore, a decision not to address information because it may either challenge their 
thinking or require action breaking with tradition could be considered wilful blindness (Faith, 
2013), when an individual ‘wilfully shut his/her eyes to the fact’, thereby shirking their 
opportunity for knowledge and responsibility to be informed (Hefernen, 2011): 
‘Anytime I deliver I always take my child to my village for circumcision, even 
though I hear it is not good for the child, my mama do am to us so I go do am to 
my child, is that not how it happens’ (Brenda, 35 years old, semi-urban, 
secondary, homemaker) 
Brenda acknowledged the negativity surrounding female circumcision, but the intent 
on delving more into the potential negative outcomes and changing behaviour is absent.  
Implications  
This is the first known study to apply the mental model approach to the issue of maternal 
mortality. The complexities and interrelatedness of barriers, challenges and issues regarding 
maternal death pose a major issue for any future interventions. A number of cross-cutting 
themes have emerged, which are discussed below. 
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Power/influence of religious leaders  
Many of the religious and cultural beliefs presented above are rooted in acceptance of 
teachings and guidance of religious leaders of different types. One implication of this for 
maternal health care in Rivers State, and consequently Nigeria, is that support could, and 
perhaps should, be sought from various networks such as the religious houses and leaders, in 
order to lead to an effective partnership between government institutions, private institutions 
and local/church health providers.  Thus the issue of perception of problems caused by spirits 
and the importance of imaginary phenomena should not be seen simply as matter for an 
individual, or women only, but as a whole community or state matter. In addition, it should be 
noted that the issue of religion and leadership from prophets in some cases does not have only 
spiritual implications, but further extends to the physical where many of the women have 
developed a ‘fear of caesarean’:   
‘Due to plenty vision that comes around, operation this and that you go to the 
hospital you will be operated and do the operation and die, a lot of all these fearful 
threatening visions’ (Ann, 40 years old, semi-urban, primary school, self-
employed) 
Religion in this study may not only stand to constrain the women’s reproductive 
health behaviour, but can be potentially seen as an oppressing instrument on the health care 
seeking behaviours and practices of the women (Gyimah, Takyi, & Addai, 2006). It is 
therefore necessary for policy makers to ask questions about the importance of religion in 
maternal health care utilisation and behaviours, and how to incorporate churches and religious 
sects into the formal health care system. 
Economic barriers 
Irrespective of the negative outcomes that could happen when pregnant women use 
native midwives, some of the interviewees mentioned that they just have no choice but to use 
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them based on their financial status. Discrimination between the rich and poor was noted in 
this study, and can be attributed to the need for patients to pay bribes for services, possibly 
stemming from the low salary of the health care workers and corruption, which unfortunately 
is ubiquitous in Nigeria (Timothy et al., 2014): 
‘We go to native midwives because we cannot pay bill in private hospital, we go 
there to register, some deliver safely, some the placenta wont come out, so that is 
one of the things that makes us loose child there’ (Tricia, 46 years old, rural, 
primary, unemployed) 
Fatalism 
The issues identified further led to several of the women having a fatalistic attitude 
with several of them leaving their fate to a higher power: 
‘Some workers are good some are bad, it is just God because when giving birth 
there is a lot of complication there so what they will do is just be running up and 
down. So I just leave am for God’ (Judy, 32 years old, urban, primary school, 
unemployed) 
Acknowledgement of the issue surrounding the fatalistic attitude of the women is 
important, as this has highlighted the need for further education and maternity support 
interventions; as such an attitude only increases the chances of a negative outcome (Yar’Zever 
& Said, 2013). 
Conclusions 
Reduction in maternal death has remained a major challenge to the public health profession. 
Effective interventions require high quality information. The key themes identified in this 
study should support the need for interventions to incorporate the needs of the women and to 
develop effective risk communication. 
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This study has shown some dimensions of the perception of the women, which will 
inform future identification of key gaps and misconceptions between the women’s knowledge 
and experts’ knowledge, to serve as the major component in a targeted risk communication 
instrument. 
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Figure 1. Mental model risk communication framework (Morgan et al., 2002) 
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